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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The adjustable compression ratio device in which change a piston top dead center location and an 
engine compression ratio is changed, In the jump-spark-ignition type internal combustion engine having the 
ignition timing control means which controls ignition timing, a means to detect an engine rotational 
frequency and a load, and a means to detect an engine's standby While controlling the above-mentioned 
engine compression ratio corresponding to the engine rotational frequency and load which were detected, 
and standby, at the time of an engine cold machine The control unit of the internal combustion engine 
characterized by carrying out the lag of the ignition timing from a MBT point, and making it lower a piston 
top dead center location according to the above-mentioned adjustable compression ratio device as compared 
with the time of warming up of the same rotational frequency and a load. 

[Claim 2] The control unit of the internal combustion engine according to claim 1 which an inhalation-of-air 
valve-closing time term is set up near the bottom dead point rather than an exhaust-valve-opens stage at the 
time of an engine cold machine, and is characterized by a real compression ratio being higher than an 
expansion ratio at it. 

[Claim 3] the lift and actuation angle of an inlet valve ~ coincidence — and — continuous — expansion and 
contraction - the control unit of the internal combustion engine according to claim 1 or 2 characterized by 
controlling at the time of an engine cold machine so that the lift and actuation angle of an inlet valve serve 
as smallness from the time of warming up while having further controllable lift and actuation angle 
adjustable device and controlling continuously the lift and actuation angle of an inlet valve corresponding to 
an engine rotational frequency and a load. 

[Claim 4] the lift of an inlet valve — the phase adjustable device which the phase of a central angle is made 
to **** — further — having — the time of an engine cold machine — the lift of the above-mentioned inlet 
valve — the control unit of the internal combustion engine according to claim 1 to 3 which is made to do the 
lag of the central angle and is characterized by controlling so that an inhalation-of-air valve-opening stage is 
late for an inhalation top dead center. 

[Claim 5] the conditions that the lift and actuation angle of an inlet valve are small — the lift of the above- 
mentioned inlet valve — the control unit of the internal combustion engine according to claim 4 
characterized by making the lag of a central angle increase. 

[Claim 6] The control unit of the internal combustion engine according to claim 1 to 5 with which the lag 
degree from the MBT point of ignition timing is characterized by making it reduce gradually according to 
increase of an engine load. 

[Claim 7] The control unit of the internal combustion engine according to claim 1 to 6 characterized by 
having a means to detect the temperature of the above-mentioned exhaust air purification catalyst, as a 
means for the exhaust air purification catalyst to be prepared in an internal combustion engine's exhaust air 
system, and to detect engine standby. 

[Claim 8] The control unit of the internal combustion engine according to claim 1 to 6 characterized by 
having the sensor which detects the temperature of engine cooling water as a means to detect engine 
standby. 

[Claim 9] The above-mentioned phase adjustable device is the control unit of the internal combustion engine 
according to claim 4 characterized by being constituted including the device in which the phase of the cam 
sprocket by which a rotation drive is carried out with the above-mentioned crankshaft through a chain or a 
timing belt, the cam shaft in which a rotation drive is carried out by this cam sprocket, and the above- 
mentioned cam sprocket and the above-mentioned cam shaft is changed. 

[Claim 1 0] The eccentric cam by which the rotation drive of the above-mentioned lift and actuation angle 
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adjustable device is carried out with a driving shaft, the periphery of this eccentric cam — relativity — with 
the rotatable control axis which was prepared in the link arm which fitted in pivotable, the above-mentioned 
driving shaft, and parallel, and was equipped with the eccentric-cam section While being supported by the 
rocker arm with which the eccentric-cam section of this control axis is equipped pivotable and which is 
rocked by the above-mentioned link arm, and the above-mentioned driving shaft pivotable The rocking cam 
which presses the tappet of an inlet valve by connecting with the above-mentioned rocker arm through a 
link, and rocking in connection with this rocker arm, The control unit of the internal combustion engine 
according to claim 3 characterized by being constituted so that the lift and actuation angle of an inlet valve 
may carry out increase and decrease of change at coincidence by changing the rotation location of the 
eccentric-cam section of preparation ****** and the above-mentioned control axis. 

[Claim 1 1] The 1st link where the above-mentioned adjustable compression ratio device was connected with 
the piston through the piston pin, The 2nd link connected with the crank pin section of a crankshaft 
pivotable while connecting with this 1st link rockable, The 3rd link supported by the engine body rockable 
while connecting with the 2nd link of the above rockable, The control unit of the internal combustion engine 
according to claim 1 to 10 characterized by performing adjustable control of a compression ratio by 
consisting of a preparation **** link type piston-crank chain, and changing the supporting-point location to 
the engine body of the 3rd link of the above. 

[Claim 12] The control unit of the internal combustion engine according to claim 1 1 characterized by setting 
the link frame formation of the above-mentioned double link type piston-crank chain as the property that the 
piston maximum acceleration near a top dead center becomes below the piston maximum acceleration near a 
bottom dead point. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the adjustable compression ratio device in which this invention carries out 
adjustable control of the engine compression ratio — further — the lift and actuation angle of an inlet valve, 
and a lift — it is related with the warming-up promotion technique in a jump-spark-ignition type gasoline 
engine in more detail about the control unit of the internal combustion engine having the adjustable control 
means of a central angle etc. 
[0002] 

[Description of the Prior Art] These people have proposed various devices to which it was made to change a 
piston top dead center location by moving a part of the link frame formation previously, using a double link 
type piston-crank chain as a reciprocating type internal combustion engines adjustable compression ratio 
device (for example, JP,2002-21592,A). This kind of adjustable compression ratio device changes, an 
internal combustion engine's mechanical compression ratio, i.e., nominal compression ratio, generally, is 
controlled by the high compression ratio for the improvement in thermal efficiency at the time of a partial 
load, and is controlled by the low compression ratio for knocking evasion at the time of a heavy load. 
[0003] moreover, these people -- the lift and actuation angle of an inlet valve — continuous — expansion and 
contraction — the controllable good fluctuation valve system is proposed and the good fluctuation valve 
system which obtained the degree of freedom with a large lift property is further proposed combining the 
device made [ the phase of the central angle of a lift ] to **** (for example, refer to JP,2002-89303,A and 
JP,2002-89341,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Although the exhaust air purification catalyst which consists of 
an oxidation reduction catalyst, an oxidation catalyst, or a reduction catalyst is prepared in an internal 
combustion engine's exhaust air system as everyone knows, even if it carries out with the catalyst 
technology from which today evolved, the present condition is that the effectiveness of a catalyst over the 
gas by which whenever [ catalyst temperature ] is discharged by the engine immediately after low engine 
cold machine starting is sharply restricted compared with the warming-up back. This problem is recognized 
by this contractor for many years, while efforts to lower the activation temperature of a catalyst are made 
continuously, the secondary air is introduced into the upstream of a catalyst and the device which brings the 
stage of activation forward chemically is performed. 

[0005] However, or a base reaches early the temperature which a conversion operation of a catalyst starts 
too how, it is, and whenever [ by lag control (when a combustion initiation stage is overdue, an exhaust-gas 
temperature rises) of the ignition timing under warming up aiming at this / catalyst temperature ], the rise is 
widely performed, although there is a bad influence in the fuel consumption engine performance etc. 
However, there is a limitation in the rise of the exhaust-gas temperature only by the lag of ignition timing 
naturally. 

[0006] If its attention is paid to an internal combustion engine's expansion ratio (cylinder capacity in the 
cylinder capacity/top dead center of an exhaust-valve-opens stage), when, making the effective work of 
combustion gas into max on the other hand, an expansion ratio is so good that it is high, but an expansion 
ratio is made low, and if the rate that the energy of combustion gas is changed into work is reduced, an 
exhaust-gas temperature will rise to raise an exhaust-gas temperature for catalyst early activation etc. Here, 
since the combustion gas in the middle of expansion can be discharged at an early stage even if it brings the 
open stage of an exhaust valve forward, there is effectiveness of an exhaust air temperature rise, but since a 
considerable heating value is taken by heat transfer of the exhaust valve circumference in order to make 
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combustion gas flow out of an exhaust valve in the condition that a pressure is high, in this case, an exhaust- 
gas temperature does not rise efficiently. 

[0007] Then, this invention reduces an engine's geometric expansion ratio using an adjustable compression 
ratio device at the time of an engine cold machine, and performs the lag of ignition timing to coincidence, 
and aims at raising an exhaust-gas temperature effectively. 
[0008] 

[Means for Solving the Problem] The description of this invention by geometric adjustable control of an 
internal combustion engine of an expansion ratio further By combining adjustable control of the open stage 
(IVO) of an inlet valve, or a closed stage (IVC) In all service conditions until it results [ from starting at the 
time of a cold machine ] in warming up of a catalyst, such as subsequent acceleration and steady operation It 
is in the point which made the early temperature up of a catalyst possible by enabling steep rise of an 
exhaust-gas temperature, and continuous combustion amelioration control which enables coexistence of 
operability, and controlling the optimal combining this and large lag control of ignition timing, controlling 
aggravation of exhaust air by aggravation, a flame failure, etc. of fuel consumption. 

[0009] The adjustable compression ratio device in which invention concerning claim 1 changes a piston top 
dead center location, and an engine compression ratio is changed, In the jump-spark-ignition type internal 
combustion engine having the ignition timing control means which controls ignition timing, a means to 
detect an engine rotational frequency and a load, and a means to detect an engine's standby While 
controlling the above-mentioned engine compression ratio corresponding to the engine rotational frequency 
and load which were detected, and standby, at the time of an engine cold machine It is characterized by 
carrying out the lag of the ignition timing from a MBT point (the minimum tooth-lead-angle location for the 
maximum torque), and making it lower a piston top dead center location according to the above-mentioned 
adjustable compression ratio device as compared with the time of warming up of the same rotational 
frequency and a load. In addition, the MBT point describing above is equivalent to the ignition timing which 
gives the best effectiveness. 

[0010] By lowering a piston top dead center location using an adjustable compression ratio device, an 
expansion ratio until it results from a piston top dead center at an exhaust-valve-opens stage falls. Thus, if an 
expansion ratio falls, the effectiveness of combustion will fall and an exhaust-gas temperature will rise. 
Therefore, an exhaust-gas temperature rises effectively by combining with the large lag (retard) of ignition 
timing. 

[001 1] Like [ it is desirable and ] claim 2, at the time of an engine cold machine, an inhalation-of-air valve- 
closing time term is set up near the bottom dead point rather than an exhaust- valve-opens stage, and a real 
compression ratio is higher than an expansion ratio here. Although the temperature near a top dead center 
will fall when a piston top dead center location is lowered and an expansion ratio is reduced, combustion 
aggravation under temperature low [ near a top dead center ] as a result is suppliable by making an 
inhalation-of-air valve-closing time term into bottom dead point approach, and if possible raising a real 
compression ratio. 

[0012] invention concerning claim 3 — the lift and actuation angle of an inlet valve — coincidence — and — 
continuous — expansion and contraction — while having further controllable lift and actuation angle 
adjustable device and controlling continuously the lift and actuation angle of an inlet valve corresponding to 
an engine rotational frequency and a load, at the time of an engine cold machine, it is characterized by 
controlling so that the lift and actuation angle of an inlet valve serve as smallness. 

[0013] At the time of the low lift of an inlet valve, the inhalation-of-air rate of flow increases with reduction 
of opening area. Therefore, the combustion at the time of a cold machine is improved, and the large retard of 
ignition timing and an exhaust air temperature rise are possible. Since there is a nozzle efficiency (the 
minimum converging section) especially between an inlet valve and a sheet, effectiveness is size especially 
at promotion of atomization of the fuel injected by the suction port. 

[0014] moreover, invention concerning claim 4 — the lift of an inlet valve — the phase adjustable device 
which the phase of a central angle is made to **** — further — having — the time of an engine cold machine 
— the lift of the above-mentioned inlet valve — the lag of the central angle is carried out and it is 
characterized by controlling so that an inhalation-of-air valve-opening stage is late for an inhalation top dead 
center. 

[0015] Since inhalation of air will not be supplied in early stages even if it goes into a charging stroke if the 
lag of the inhalation-of-air valve-opening stage (IVO) is carried out rather than an inhalation top dead 
center, the negative pressure in a cylinder increases quickly. Furthermore, the inhalation-of-air rate of flow 
since the center of a stroke was max and was the property which increases in monotone up to the center of a 
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top dead center noncutting stroke, when the inhalation-of-air valve-opening stage was delayed and piston 
speed opens serves as size. Although increase of the negative pressure in a cylinder turns into increase of a 
pumping loss, it will change to **** of kinetic energy, as a result the rise of an intake-air temperature here. 
Increase of the inhalation-of-air rate of flow is effectiveness size also at promotion of atomization of the fuel 
injected by the suction port. Moreover, since the rate of combustion itself increases corresponding to the 
turbulence degree of inhalation of air, there is effectiveness which can make the equinoctial point fire stage 
late. 

[0016] since the allowances of Hazama with a bottom dead point become large an inhalation-of-air valve- 
closing time term like claim 5 here on the conditions that the lift and actuation angle of an inlet valve are 
small — the lift of the above-mentioned inlet valve — it is desirable to make the lag of a central angle 
increase. 

[0017] Moreover, as for the lag degree from the MBT point of ignition timing, it is desirable like claim 6 to 
reduce gradually according to increase of an engine load. 

[0018] In invention of claim 7, the exhaust air purification catalyst is prepared in an internal combustion 
engine's exhaust air system, and it has a means to detect the temperature of the above-mentioned exhaust air 
purification catalyst, as a means to detect engine standby. 

[0019] Or you may make it have the sensor which detects the temperature of engine cooling water as a 
means to detect engine standby, like claim 8. 

[0020] The above-mentioned phase adjustable device is constituted including the device in which the phase 
of the cam sprocket by which a rotation drive is carried out with the above-mentioned crankshaft through a 
chain or a timing belt, the cam shaft in which a rotation drive is carried out by this cam sprocket, and the 
above-mentioned cam sprocket and the above-mentioned cam shaft is changed like claim 9. 
[002 1 ] The above-mentioned lift and actuation angle adjustable device Moreover, for example, the eccentric 
cam by which a rotation drive is carried out with a driving shaft like claim 10, the periphery of this eccentric 
cam — relativity — with the rotatable control axis which was prepared in the link arm which fitted in 
pivotable, the above-mentioned driving shaft, and parallel, and was equipped with the eccentric-cam section 
While being supported by the rocker arm with which the eccentric-cam section of this control axis is 
equipped pivotable and which is rocked by the above-mentioned link arm, and the above-mentioned driving 
shaft pivotable The rocking cam which presses the tappet of an inlet valve by connecting with the above- 
mentioned rocker arm through a link, and rocking in connection with this rocker arm, What was constituted 
so that the lift and actuation angle of an inlet valve might carry out increase and decrease of change at 
coincidence can be used by changing the rotation location of the eccentric-cam section of preparation 
****** and the above-mentioned control axis. 

[0022] The above-mentioned adjustable compression ratio device For example, the 1st link connected with 
the piston through the piston pin like claim 1 1 , The 2nd link connected with the crank pin section of a 
crankshaft pivotable while connecting with this 1st link rockable, The 3rd link supported by the engine body 
rockable while connecting with the 2nd link of the above rockable, It consists of a preparation **** link 
type piston-crank chain, and the thing of a configuration of performing adjustable control of a compression 
ratio can be used by changing the supporting-point location to the engine body of the 3rd link of the above. 
That is, with change of the supporting-point location of the 3rd link, the piston location in a piston top dead 
center changes, and the nominal compression ratio epsilon and an expansion ratio change. 
[0023] Here, the link frame formation of the above-mentioned double link type piston-crank chain is 
desirably set as the property that the piston maximum acceleration near a top dead center becomes below the 
piston maximum acceleration near a bottom dead point, like claim 12. This means that the reciprocating 
motion of the piston to rotation of a crankshaft serves as a stroke property near simple-harmonic-motion 
movement. Thus, although it becomes advantageous in respect of the stroke property near simple-harmonic- 
motion movement, then noise vibration of course, the piston speed near a top dead center becomes loose 
about 20% especially compared with a general simple link type piston-crank chain. This is effective, when 
an early flame nucleus is generated under the condition that the rate of combustion like [ at the time of a 
cold machine ] is slow, and it grows up especially, and time amount allowances will be given greatly and 
combustion is stabilized. 
[0024] 

[Effect of the Invention] According to the control unit of the internal combustion engine concerning this 
invention, by combining the fall of an expansion ratio, and lag control of ignition timing, it becomes 
compatible with a large rise and the operability of an exhaust-gas temperature at the time of a cold machine, 
and early activation ****** of the exhaust air purification catalyst prepared in the exhaust air system can 
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attain improvement in the exhaust air purification engine performance. Moreover, aggravation of fuel 
consumption can be made into the minimum at coincidence, and aggravation of exhaust air by a flame 
failure etc. can be avoided fundamentally. 

[0025] According to the configuration especially combined with the lift and the actuation angle adjustable 
device of an inlet valve, or the phase adjustable device, in addition to adjustable control of an expansion 
ratio, a real compression ratio is also controllable. Further The amount of lifts which influences a gas flow 
an inhalation-of-air valve-opening stage, an inhalation-of-air valve-closing time term, and in a cylinder can 
be optimized to various service conditions, and sufficient lag of the ignition timing for catalyst warming up 
becomes possible, avoiding the combustion aggravation by the fall of an expansion ratio. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable implementation of this invention is 
explained to a detail based on a drawing. 

[0027] Drawing 1 shows one example of the control unit of the internal combustion engine concerning this 
invention. This internal combustion engine has the good fluctuation valve system 101 for carrying out 
adjustable control of the inhalation-of-air valve timing, the compression ratio adjustable device 102 which 
carries out adjustable control of an internal combustion engine's nominal compression ratio epsilon, the 
ignition advance control unit 1 03 which controls ignition timing, and the exhaust air purification catalyst 
1 04 prepared in the exhaust air system. 

[0028] Drawing 2 is the configuration explanatory view showing the configuration of the above-mentioned 
good fluctuation valve system 101, in the phase (phase to a crankshaft) of the lift and the actuation angle 
adjustable device 1 in which the lift and actuation angle of an inlet valve 12 are changed, and the central 
angle of that lift, a tooth lead angle or the phase adjustable device 2 which carries out a lag, and ** are put 
together, and this good fluctuation valve system is constituted. 

[0029] First, the explanatory view of drawing 3 of operation is combined, and a lift and the actuation angle 
adjustable device 1 are explained. In addition, with the phase adjustable device 2, although these people 
propose previously, since this lift and actuation angle adjustable device 1 are well-known, it explains only 
that outline by above-mentioned JP,2002-89303,A, above-mentioned JP,2002-89341,A, etc. 
[0030] The driving shaft 13 of the shape of hollow supported free [ rotation ] by the cam bracket with which 
the cylinder head 5 1 upper part does not illustrate a lift and the actuation angle adjustable device 1 , The 
eccentric cam 15 fixed to this driving shaft 13 by press fit etc., and the control axis 16 arranged in parallel 
with a driving shaft 1 3 while being supported free [ rotation ] with the same cam bracket as the upper part 
location of the above-mentioned driving shaft 13, It has the rocker arm 18 supported by the eccentric-cam 
section 17 of this control axis 16 free [ rocking ], and the rocking cam 20 which contacts the tappet 19 
arranged at the upper limit section of each inlet valve 12. The above-mentioned eccentric cam 15 and the 
rocker arm 1 8 are coordinated by the link arm 25, and the rocker arm 1 8 and the rocking cam 20 are 
coordinated by the link member 26. 

[0031] The above-mentioned driving shaft 13 is driven with an engine's crankshaft through a timing chain or 
a timing belt so that it may mention later. 

[0032] While the above-mentioned eccentric cam 15 had the circular peripheral face and the core of this 
peripheral face has offset only the specified quantity from the axial center of a driving shaft 13, annular 
section 25a of the link arm 25 has fitted into this peripheral face pivotable. 

[0033] The upper limit section of the above-mentioned link member 26 has coordinated it with the other end 
while the abbreviation center section is supported by the above-mentioned eccentric-cam section 1 7 and 
extension 25b of the above-mentioned link arm 25 has coordinated the above-mentioned rocker arm 1 8 with 
the end section. Eccentricity of the above-mentioned eccentric-cam section 17 is carried out from the axial 
center of a control axis 1 6, therefore the center of oscillation of a rocker arm 1 8 changes according to the 
angular position of a control axis 16. 

[0034] The above-mentioned rocking cam 20 fits into the periphery of a driving shaft 13, and is supported 
free [ rotation ], and the lower limit section of the above-mentioned link member 26 has coordinated it with 
edge 20a prolonged to the side. Cam side 24b and ** which draw a predetermined curve from this base 
circle surface 24a to a driving shaft 13, base circle surface 24a which makes concentric radii, and the above- 
mentioned edge 20a, and are prolonged are continuously formed in the inferior surface of tongue of this 
rocking cam 20, and these base circle surface 24a and cam side 24b contact the top face of a tappet 1 9 
according to the rocking location of the rocking cam 20. 

[0035] That is, as it is the section when the amount of lifts is set to 0 as the base circle section and is shown 
in drawing 3 , when the rocking cam 20 rocks and cam side 24b contacts a tappet 19, the lift of the above- 
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mentioned base circle surface 24a will be carried out gradually. In addition, some lamp section is prepared 
between the base circle section and the lift section. 

[0036] As shown in drawing 1 and 2, the above-mentioned control axis 16 is constituted so that it may rotate 
by predetermined include-angle within the limits with the lift and the actuator 3 1 for actuation angle control 
formed in the end section. The hydraulic pressure supply to this lift and actuator 31 for actuation angle 
control is controlled by the 1st oil pressure control section 32 based on the control signal from the engine 
control unit 33. 

[0037] If an operation of this lift and actuation angle adjustable device 1 is explained and a driving shaft 13 
will rotate, according to a cam operation of an eccentric cam 15, the link arm 25 will move up and down and 
a rocker arm 1 8 will rock in connection with this. Rocking of this rocker arm 1 8 is transmitted to the rocking 
cam 20 through the link member 26, and this rocking cam 20 rocks it. A tappet 19 is pressed by cam 
operation of this rocking cam 20, and an inlet valve 12 carries out a lift according to it. 
[0038] Here, if the include angle of a control axis 16 changes through a lift and the actuator 31 for actuation 
angle control, the initial valve position of a rocker arm 18 will change, as a result the initial rocking location 
of the rocking cam 20 will change. 

[0039] For example, supposing the eccentric-cam section 17 is located upwards like drawing 3 (A), a rocker 
arm 1 8 is located upwards as a whole, and will be in the condition that edge 20a of the rocking cam 20 was 
able to pull up upwards relatively. That is, the initial valve position of the rocking cam 20 inclines in the 
direction in which the cam side 24b separates from a tappet 19. Therefore, when the rocking cam 20 rocks 
with rotation of a driving shaft 13, the period when base circle surface 24a continues contacting a tappet 19 
for a long time at, and cam side 24b contacts a tappet 19 is short. Therefore, the amount of lifts becomes 
small as a whole, and it reduces, the include-angle range, i.e., the actuation angle, from the open stage to a 
closed stage. 

[0040] On the contrary, supposing the eccentric-cam section 17 is located below like drawing 3 (B), a rocker 
arm 1 8 is located below as a whole, and will be in the condition that edge 20a of the rocking cam 20 was 
depressed below relatively. That is, the initial valve position of the rocking cam 20 inclines in the direction 
in which the cam side 24b approaches a tappet 19. Therefore, when the rocking cam 20 rocks with rotation 
of a driving shaft 13, the part in contact with a tappet 19 shifts to cam side 24b immediately from base circle 
surface 24a. Therefore, the amount of lifts becomes large as a whole, and the actuation angle is also 
expanded. 

[0041] Since the initial valve position of the above-mentioned eccentric-cam section 17 may be changed 
continuously, in connection with this, a valve-lift property changes continuously, as shown in drawing 4 . 
That is, a lift and an actuation angle can be made to expand and reduce to both coincidence continuously. In 
addition, in this example, the open stage and closed stage of an inlet valve 12 change to the symmetry 
mostly with size change of a lift and an actuation angle. 

[0042] next, the actuator 36 for phase control made to rotate relatively the sprocket 35 prepared in the front 
end section of the above-mentioned driving shaft 13, this sprocket 35, and the above-mentioned driving 
shaft 1 3 to predetermined include-angle within the limits as the phase adjustable device 2 is shown in 
drawing 2 — since — it is constituted. The above-mentioned sprocket 35 is being interlocked with the 
crankshaft through the timing chain or timing belt which is not illustrated. The hydraulic pressure supply to 
the above-mentioned actuator 36 for phase control is controlled by the 2nd oil pressure control section 37 
based on the control signal from the engine control unit 33. by the oil pressure control to this actuator 36 for 
phase control, a sprocket 35 and a driving shaft 13 rotate relatively, and it is shown in drawing 5 — as — a 
lift — a central angle ****. that is, the ** which the curve of a lift property itself does not change — the 
whole - a tooth lead angle — or a lag is carried out. Moreover, this change can also be obtained 
continuously. Various configurations, such as what was not restricted to a hydraulic thing but used the 
electromagnetic actuator as a phase adjustable device 2, are possible. 

[0043] In addition, the sensor which detects a lift and an actual actuation angle, or an actual phase as control 
of a lift, the actuation angle adjustable device 1, and the phase adjustable device 2 is formed, and it may be 
made to carry out closed loop control, or may only be made to carry out open loop control according to a 
service condition. 

[0044] Drawing 6 is drawing showing the configuration of the adjustable compression ratio device 102. 
[0045] The crankshaft 51 is equipped with two or more journal sections 52 and crank pin sections 53, and is 
supported by the main bearing of a cylinder block 50 free [ rotation of the journal section 52 ]. Specified 
quantity eccentricity of the above-mentioned crank pin section 53 is carried out from the journal section 52, 
and the lowerlink 54 used as the 2nd link is connected here free [ rotation ]. 
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[0046] While the above-mentioned lowerlink 54 is constituted by two members on either side possible 
[ division ], the above-mentioned crank pin section 53 has fitted into the communicating pore of the center 
of abbreviation. 

[0047] A lower limit side is connected with the end of a lowerlink 54 rotatable by the connection pin 56, 
and, as for the upper link 55 used as the 1st link, the upper limit side is connected with the piston 58 
rotatable with the piston pin 57. The above-mentioned piston 58 receives a firing pressure, and reciprocates 
the inside of the cylinder 59 of a cylinder block 50. In addition, the above-mentioned inlet valve 12 and the 
exhaust valve which is not illustrated are arranged in the upper part of the above-mentioned cylinder 59. 
[0048] An upper limit side is connected with the other end of a lowerlink 54 rotatable by the connection pin 
61, and the control link 60 used as the 3rd link is connected with the lower part of the cylinder block 50 with 
which a lower limit side becomes some engine bodies through a control axis 62 rotatable. In detail, while the 
control axis 62 is supported by the engine body pivotable, it had eccentric-cam section 62a which is carrying 
out eccentricity from that center of rotation, and the above-mentioned control link 60 lower- limit section has 
fitted into this eccentric-cam section 62a pivotable. 

[0049] A rotation location is controlled by the compression ratio control actuator 63 using [ the above- 
mentioned control axis 62 ] the electric motor based on the control signal from the engine control unit 33 
(refer to drawing 1 ). 

[0050] In the adjustable compression ratio device 1 02 using the above double link type piston-crank chains, 
if the above-mentioned control axis 62 rotates with the compression ratio control actuator 63, the center 
position of eccentric-cam section 62a and the relative position to an engine body will change especially. 
Thereby, the rocking support location of the lower limit of the control link 60 changes. And if the rocking 
support location of the above-mentioned control link 60 changes, the stroke of a piston 58 changes, and like 
drawing 8 , the location of the piston 58 in a piston top dead center (TDC) will become high, or will become 
low. This becomes possible to change an engine compression ratio. Although drawing 8 shows typically the 
high compression ratio condition and the low compression ratio condition, it can change a compression ratio 
continuously by Hazama of these. 

[0051] Moreover, in the above-mentioned double link type adjustable compression ratio device 102, the 
piston-stroke property near simple harmonic motion as shown in drawing 7 is acquired by selecting a link 
dimension appropriately. Although the stroke property near this simple harmonic motion is advantageous 
also on the oscillating noise, the piston speed near a top dead center becomes loose just over or below 20% 
especially compared with a general simple link type piston-crank chain. This becomes advantageous on 
generation of an early flame nucleus, and growth under the conditions that the rate of combustion like 
[ especially at the time of a cold machine ] is slow, as mentioned above. 

[0052] In addition, an example of the concrete link frame formation for bringing a piston action close to 
simple-harmonic-motion movement is as follows. 

[0053] As first shown in drawing 9 (a), the center of rotation (axial center of the journal section 52) O of a 
crankshaft 51 is made into a zero. A x axis is taken in parallel with the direction (the thrust-anti-thrust 
direction) which intersects perpendicularly with a piston pin 57 and its both-way axis 1. When the y-axis was 
taken in parallel with the both-way axis 1 of a piston pin 57 and the hand of cut of a crankshaft 51 is defined 
as the direction of a counterclockwise rotation, It is set up so that the x-coordinate of the axial center Oa of 
eccentric-cam section 62a from which the x-coordinate of the both-way axis (axis of the ** cylinder 59) 1 
which passes along the axial center Oc of a piston pin 57 serves as a negative value, and serves as the center 
of oscillation of the control link 60 may serve as a forward value. 

[0054] The distance of the axial center O of a crankshaft 51, and the axial center Oe of the crank pin section 
53 like drawing 9 (b) And the axial center Oe of the LI; crank pin section 53, a lowerlink 54 and the control 
link 60 - relativity — with the axial center Of of the connection pin 61 connected pivotable For ****** the 
link length of the L2; control link 60 The axial center Oe of the L3; crank pin section 53, the upper link 55 
and a lowerlink 54 — relativity — with the axial center Od of the connection pin 56 connected pivotable 
When the x-coordinate of the both-way axis 1 of the; (XC, YC) piston pin 57 is defined [******/ the 
distance of the L4; above-mentioned axial center Of and an axial center Od / the link length of the L5; upper 
link 55 ] for the coordinate location of the rocking axial center Oa of L6; control link 60 as x4;, It is set up 
so that the following ratios may be materialized. 
[0055] 

[Equation 1] Ll:L2:L3:L4:L5:L6:XC:YC:x4**l :2.4:2.65-3.5:0.69:3.0-3.4:3.3-3.55:3.2-3.55:-2-1.35:-l-0.6 
— in addition, although XC and YC change with the rotation locations of a control axis 62 When the rotation 
location of a control axis 62 is in a control range, it is set up so that the above-mentioned ratio may always 
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be materialized. 

[0056] Such link frame formation, then a piston action resemble simple-harmonic-motion movement, and 
become what has a loose piston action near a top dead center. 

[0057] The control characteristic of the compression ratio by the above-mentioned adjustable compression 
ratio device 1 02 is shown in drawing 10 . In addition, this compression ratio is the geometric compression 
ratio epsilon decided only by volume change of the combustion chamber by the stroke of a piston 58. A final 
real compression ratio is influenced by control of an inhalation-of-air valve-closing time term in this 
invention combined with the good fluctuation valve system 101 . That is, when an inlet valve 12 closes the 
middle like an inhalation-of-air line, in order that compression may begin substantially from a symmetrical 
crank angle location about a bottom dead point, even if the nominal compression ratio epsilon is high, when 
an inhalation-of-air valve-closing time term becomes earlier than a bottom dead point, a real compression 
ratio will fall. Moreover, the property of this illustration is the control characteristic after warming up, at the 
time of a cold machine, with the retard of ignition timing, fall control of an expansion ratio is performed, 
therefore a compression ratio epsilon becomes lower than the property of illustration. 

[0058] Drawing 1 1 shows control of the inhalation-of-air valve timing by the good fluctuation valve system 
101 under a typical service condition. In addition, the point corresponding to each is appended to drawing 
10 . ** - ** are the properties at the time of the cold machine which this invention makes a technical 
problem, and are a property after warming up for reference of only ** here. Moreover, the property at the 
time of cold machine starting of ** is the same as the property at the time of the idle after warming up. This 
engine's temperature condition is judged based on one side or the both sides of sensor 106** whenever 
[ catalyst temperature / which was prepared in an internal combustion engine's coolant temperature sensor 
105 formed in the cylinder block 50 or exhaust air purification catalyst 104 ], as shown in drawing 1 . 
[0059] while considering as a small actuation angle at the time of ** cold machine starting so that it may 
illustrate — a lift — a central angle — the lag of phi is carried out and an inhalation-of-air valve-closing time 
term considers as a property slightly earlier than a bottom dead point. The fall of a real compression ratio is 
not produced because an inhalation-of-air valve-closing time term is near a bottom dead point. ** cold 
machine after starting ~ yes, at the time of an idle and ** cold machine stationary transit, an inhalation-of- 
air valve-opening stage becomes as late as possible — as ~ with a small actuation angle — a lift — a central 
angle — the lag of phi is carried out further. Although an inhalation-of-air valve-closing time term becomes 
the bottom dead point back, since it is too maintained near a bottom dead point, even if an expansion ratio 
falls, the fall of a real compression ratio serves as min. Moreover, since the rise of the intake-air temperature 
by the large next door and this also has the energy of the inhalation-of-air rate of flow when an inlet valve 
opens the middle like an inhalation-of-air line, even if it is reducing the expansion ratio, the compression 
temperature of gaseous mixture can maintain a condition high enough. In addition, although lag control of 
the ignition timing is carried out for catalyst warming up and it is based also on a combustion condition, the 
lag degree of ignition timing serves as the maximum at the time of a cold machine high idle. ** At the time 
of cold machine acceleration, from the need of raising an inhalation-of-air charging efficiency, an actuation 
angle is expanded and an inhalation-of-air valve-opening stage carries out a tooth lead angle. An inhalation- 
of-air valve-closing time term becomes the bottom dead point back. ** In order to avoid negative pressure 
generating at the time of the stationary transit after warming up, an inhalation-of-air valve-opening stage is 
set as a top dead center, and an inhalation-of-air valve-closing time term serves as a location which carried 
out the tooth lead angle more fairly than a bottom dead point. If it does in this way, a real compression ratio 
will fall, but since the nominal compression ratio epsilon is highly set up after warming up, the effective 
pumping-loss reduction effectiveness is acquired, without being accompanied by aggravation of 
combustion. 

[0060] Drawing 12 summarizes the effect of the inhalation-of-air valve-action property and compression 
ratio (expansion ratio) which are given to unburnt [ at the time of a cold machine / the exhaust-gas 
temperature or unburnt / HC ]. Here, the arrow head shows the emission temperature rise effectiveness, it 
means that a upward arrow head contributes to an emission temperature rise, and the downward arrow head 
means checking an emission temperature rise. Moreover, although it has described at coincidence whether 
the retard limitation of ignition timing serves as the expansion direction, or it becomes the contraction 
direction, evaluation of the rise effectiveness of an emission temperature is premised on carrying out the 
retard of the ignition timing to a limitation to drawing 1 2 here. Hereafter, each item is explained. 
[0061] (1) The lag of an inhalation-of-air valve-opening stage (IVO) (lag from a top dead center) 
In this case, since inhalation of air is not supplied in early stages even if it goes into a charging stroke, the 
negative pressure in a cylinder increases quickly. Furthermore, the inhalation-of-air rate of flow since the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,2003-328794,A [DETAILED DESCRIPTION] 



Page 8 of 9 



center of a stroke was max and was the property which increases in monotone up to the center of a top dead 
center noncutting stroke, when the inhalation-of-air valve-opening stage was delayed and piston speed opens 
serves as size. Although increase of the negative pressure in a cylinder turns into increase of a pumping loss, 
it will change to the rise of an intake-air temperature here. Increase of the inhalation-of-air rate of flow is 
effectiveness size also at promotion of atomization of the fuel injected by the suction port. Moreover, since 
the rate of combustion itself increases corresponding to the turbulence degree of inhalation of air, there is 
effectiveness which can make the equinoctial point fire stage late. 

[0062] (2) The part and the inhalation-of-air rate of flow to which opening area decreased at the time of the 
low lift-ized low lift of an inlet valve increase. Since there is a nozzle efficiency (the minimum converging 
section) especially between an inlet valve and a sheet, especially to promotion of atomization of the fuel 
injected by the suction port, it is effectiveness size and unburnt [ HC ] reduces it. 

[0063] (3) The lag of an inhalation-of-air valve-closing time term (IVC) (lag from a bottom dead point) 
A real compression ratio falls by carrying out the lag of the inhalation-of-air valve-closing time term from a 
bottom dead point. This is for the gaseous mixture inhaled in the cylinder to flow backwards again in early 
stages of a compression stroke. Though natural, in order to be accompanied also by decline in a charging 
efficiency, inhalation negative pressure also falls. Since the fall of a real compression ratio leads to a fall 
whenever [ mixed atmospheric temperature / at the time of compression ], the rate of combustion becomes 
slow and the retard of ignition timing receives constraint. 

[0064] Furthermore, in order that the fall of inhalation negative pressure may cause aggravation of 
evaporation of a fuel, this also serves as a fall of the rate of combustion, and appears, and unburnt [ HC ] 
increases. 

[0065] (4) The tooth lead angle of an inhalation-of-air valve-closing time term (IVC) (tooth lead angle from 
a bottom dead point) 

If the tooth lead angle of the inhalation-of-air valve-closing time term is carried out rather than a bottom 
dead point, the fall of a real compression ratio will be caused like the lag of the above-mentioned inhalation- 
of-air valve-closing time term. After the inlet valve closed, in order that the gaseous mixture which was 
inhaled in the cylinder unlike the lag of an inhalation-of-air valve-closing time term may carry out adiabatic 
expansion to a bottom dead point as a phenomenon, it is because whenever [ in a bottom dead point / mixed 
atmospheric temperature ] falls. Though natural, in order to be accompanied also by decline in a charging 
efficiency, inhalation negative pressure also falls. Therefore, while aggravation of evaporation of a fuel is 
caused and unburnt [ HC ] increases, the rate of combustion falls and the retard of ignition timing receives 
constraint. 

[0066] (5) Since a real compression ratio rises and inhalation negative pressure also rises contrary to the 
above (3) and (4) in this case when an inhalation-of-air valve-closing time term is brought close to a bottom 
dead point, combustion temperature rises and expand the retard limitation of ignition timing. 
[0067] (6) If a compression ratio epsilon is made high when a compression ratio epsilon is raised, since the 
temperature near a top dead center will rise, good combustion is securable even if it carries out the retard of 
the ignition timing. However, since an expansion ratio increases, when a compression ratio is raised sharply, 
an exhaust-gas temperature falls. 

[0068] (7) Since an expansion ratio will fall if a compression ratio epsilon is made low when a compression 
ratio epsilon is lowered, an exhaust-gas temperature rises that much sharply. However, since the temperature 
near a top dead center also falls, an improvement of combustion is needed. Since a retard limitation will 
become large in the case of the piston-stroke property near the simple harmonic motion mentioned above 
although ignition timing retard receives a limit if the rate of combustion becomes slow, a limit of the 
ignition timing retard by the fall of the rate of combustion can be offset, and the exhaust air temperature rise 
effectiveness by expansion ratio fall can be secured. This is effective by especially the thing combined with 
the above-mentioned (1), (2), and (5), and sufficiently good combustion is obtained. 
[0069] (8) When a compression ratio is raised and the retard of the ignition timing is not carried out 
(reference) 

Since combustion becomes good and an expansion ratio also increases, effectiveness becomes good. 
Therefore, an emission temperature falls. 

[0070] (9) When a compression ratio is lowered and the retard of the ignition timing is not carried out 
(reference) 

Although effectiveness gets worse and an emission temperature rises since combustion becomes slow and an 

expansion ratio also falls, the direction of the effectiveness by retard surpasses. 

[0071] next, the timing diagram of drawing 13 - the cold machine starting back - yes, pass slow 
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acceleration from an idle state — the situation of control of a transient until it results in stationary transit is 
shown. At the time of a cold machine, when it goes into self-sustaining after starting, a rotational frequency 
will be from the idle rpm after warming up in the so-called high idle state set up highly, and control which 
makes an emission temperature rise max is needed from here, after exhaust air purifying. 
[0072] this example — yes, an expansion ratio is fallen at the time of an idle « it should make — a 
compression ratio epsilon ~ low — setting up — coincidence — as the property of an inlet valve — an 
actuation angle ~ contraction (this is for expanding the degree of freedom of a lag) — carrying out — and a 
lift — a central angle — the large retard of an inhalation-of-air valve-opening stage (IVO) is performed 
combining the lag of phi. Although the inhalation-of-air valve-closing time term (IVC) has come behind the 
bottom dead point at this time, since this serves as a setup near a bottom dead point even if it is for 
performing the retard of an inhalation-of-air valve-opening stage (IVO) to the maximum and is behind a 
bottom dead point, the bad influence to a real compression ratio is small. Although the lag degree of the 
ignition timing at the time of this high idle is based on a combustion condition, it is taken as the maximum. 
More specifically, the ignition timing used as before [ a top dead center ] 20-degreeCA extent carries out the 
lag of after warming up to near a top dead center. 

[0073] Also when acceleration is performed from a high idle, while being in a cold machine condition, a 
compression ratio epsilon is maintained to the minimum value. Thereby, the problem of knocking is not 
produced, either, while the exhaust air temperature rise effectiveness is acquired. Although the exhaust air 
purification catalyst 104 reaches conversion initiation temperature soon, after this, the compression ratio 
epsilon is raised gradually, and while canceling ignition timing retard gradually, control shifts so that an 
inhalation-of-air valve-opening stage (IVO) and inhalation-of-air valve-closing time term (IVC) may also 
become fuel consumption best desired value. 

[0074] Drawing 14 is a flow chart which shows a control flow at the time of the cold machine mentioned 
above and warming up. First, based on whether whenever [ cooling water temperature and catalyst 
temperature ] is beyond predetermined temperature, respectively, it distinguishes whether it is in a cold 
machine condition, or it is standby (step 1). If it is in a cold machine condition, it will progress to henceforth 
[ step 2 ]. At step 2, each control map of a compression ratio [ at the time of a cold machine ] epsilon, 
ignition timing IT, inhalation-of-air valve-opening stage (IVO), and inhalation-of-air valve-closing time 
term (IVC) is chosen. And the actual engine service condition at that time (a rotational frequency, throttle 
opening) is detected at step 3, and it controls based on each map to correspond to this. That is, the adjustable 
compression ratio device 102 is controlled so that a compression ratio epsilon turns into the target 
compression ratio epsilon (steps 4 and 5), a lift, the actuation angle adjustable device 1, and the phase 
adjustable device 2 are controlled so that an inhalation-of-air valve-opening stage (IVO) and inhalation-of- 
air valve-closing time term (IVC) serves as desired value, respectively (steps 6 and 7), and further, the 
ignition advance control unit 1 03 is controlled so that ignition timing IT serves as desired value (steps 8 and 
9). 

[0075] If it is standby, it will progress to henceforth [ step 12 ] from step 1, and same control will be 
performed based on the control map at the time of warming up. Since steps 2-9 mentioned above, 
respectively are supported, steps 12-19 omit the detailed explanation. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Drawing 10] 
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[Drawing 11] 
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Six, d^o±|ay ^^r-AfcJ:9»f(iSix*oy*T 

y ^^(c«»»rtefciiiMf4ix5i: £ t>^^7^^^^^ 
hco^7>^ tr^a^Hc^rtBJciittSixfeiBa y 

±B*2 y ^^Ki|j|»Rr»z»»SJx*i:i:fcWB 
BB*ff^«»pniBfc3t»*Jxfc»3 y k, *ffix-tL 

ffiBJto prae«»4rfT ? c t ^^m<t^5ti^ii 1 ~ 1 
[0 0 0 1 1 

^vy ^«BB*-*5»t5««MBitK«*cB8-*-So 
[0 0 0 2] 

^li^LTl/^ (Wttf»H2 0 0 2 - 2 1 5 9 

fflJSix, iKAffif^F^H, y y^^^[sJiBoyi:«>*cig:JEffi 
ItJcMWSix^o 

[0 0 0 3] ^fc^ffiMAfi, 'J7h • f^lbA 



(3) 
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5lcLfc^*»#«»*«*LTV*a («ttf#B!2 0 
02-89303 -*4fc«L 2 0 0 2-8 9 3 4 1f 

[0 0 0 4] 

mytf&mfr fe ft 5 »a^fttti^^ t-t & lit v * -5 a* , 4* 
[0005] u&*L*ase>, £*tt^fi9*j«^te8ife 

<fc 6 g^^Sco_h#tc tt a -f BRIM* *> 5 o 
[0 0 0 6] -2t\ rt«&*BB©BMSJt (#*#H!B«H© 

f±m V * K ^ a V * as , &fe£gip-$ fiHfrf b * if <Dit£> {ZttfBM 
«Ha*±#Oj»*W:*>sas, flE*G>i«vvRtt 

j^a*cj:oTti^oii&*as*^tt5r^t>fe»9, 
[0007] ^^t\ «Hft«&K:»rXi£«B 

[0 0 0 8] 

*#fi3B>a»ffl (ivo) ^HH^JH (ivc) <D*l&fflm 



[0 0 0 9] B**lfc«S5MI!W\ fc^FviMtt 
«*»b**T«MJEIiitt*3Ei-S^aeEBIiJt»B 

til $ tu^«B8liHE»*5 «t TJMffih RttEttffi t fcttfc L 
"t\ ±E»Hffi«ibS:«|«i-#-5ti:t^. ttHftttMHc 

*>\ lEMBTAtt, *A»*«:#*.Sj«^cWJ(l»il»a 

[0 0 10] ^H^it^^^ffi^Tt 0 ^ 
JBlcS5*"C«>aS«tt;as«nF+5. w60J:5J-li»«itas 

(STi-st, «JK<fc»*aseTu »*«Kas±*+ 

[ooii] ::t^l< te, »*«2WJ:5I^ fit 
BB»«*fcri, R«#M^fflastML#HIB*»J: 0 ^T*E 
Aifi<fwKSSix, *ffi«lfc36SjB«ltJ:9t>iKv\ t°x 

f*3fi-Coa*as(s-F+SCfc»J:ftsas, ««#B!B$JBS: 

i:as-e#5, 

30 [0012] St*JS 3 lc«638Wf4, y y h • 

[0013] ««#<7>{sy 7 hR»fctt, BPffia©*'> 
asgkssjx, jR^cW«^*«fty^-h\ #««a«±# 

as^ljg-CfcSo Wc»«#fc->-HBttyX/Ha* (ft 
40 /htt»)») asfc5fcA, h IcpRM * *Lfc«S»ro 

»^b^ffiii*c«fcs[i*as^f *>5o 

[0 0 14] ^yt»*«4Jc:«6*Mtt, R«#^y^ 

$-^T, Kft^HWJBasiftAiJE^ifJtjlixSJci^ 
SJStSr bZ&mt LTV>5 0 
[0 0 15]8^#M (IVO) ^p^A±^E^J: 1 9 



(4) 
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tic* 5 K««EiSott*tt, K^tK- 
[0016] «*9 5oi5i:, »H#oy7 

[0 0 17] W*3S6 0«t 9*^, MW^MB 

[0 0 18] if^Jl 7 6D$g^-m. rtJft«B8co»«*tc 

[0 0 19] fcsv^i, sf*3l8<7)J;5^> ttMKWR 
[0 0 2 0] ±ffiffita^I3E««tt, 9 0> J: 

[0 0 2 1 ] SfcJUEy 7 h • f^ftft PTK««tt, tfiJx. 
ffl*SiO<DJ:9lc % KttM(cJ:9l5MEBtt£Jx61l 

j^yy^r-A^ ±«EB»*kfc¥mcK#e>*u d»o 
^l:$^^ti6<ttt)(^ ±IEd y%T— J*izV 

[0 0 2 2] ±E^ra!EEffllt««tt, 1 1 

(cjg^$^m2 y >^i, ±iEm2 y ^ ic^i^fg 



AM * »b S * 5 r fc TEE* Jfc O pJ X#J# &ft?mf&<n 

BtffcfbU ^#ffiffiit f *bOTr»31Jt^»bi-5o 
[0 0 2 3] r^T% M^U<fi, 2 

*y ^Stfc: 0 ;* h^-t^^tmm^tt^X, 2 0%1 
[0 0 2 4] 

{b««c»^^«t>v^Ttt#«jwbtt*©ift±taw 
[0025] y 7 h • f^»A prasawi^ 

!i7hi, «^«/r03ite^#|c:*tu*ii{b 
tSr^^-Cf, «»Jt<z>{£TJwJ:S*R«iWbSr!Bl»U 

[0 0 2 6] 

[0 0 2 7] gut 

40 B^— SttfifllSr^LT^So r<Drt««BBtt, 

Hi*»i«rpraEf(y»i-*fc«>«>praE»#**i ou, ^ 
02i, ^ik^m^mm^^^ikm^mmmsi 03 

fc, »**«cK»t&^#«jWbftM(tl 0 4 i, $r«^ 

TV^S 0 

[0 0 2 8] 02lt ±IB^ra5»#«« 1 0 1 <OM&& 

2^y7h - f«ftft*^b*-fr5 y ^ h • f¥W)fi'*i&m 
mits -toy 7 h^^^^fite (^^^^v^^h 
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2 k, W^^tLTM^nt^So 

[0029] tar* H3o»fmwia*:«*T, y^h 

t>K ttS pTSEttWI 2tit> id±fao»BB 2 0 0 2-8 9 

3 0 3 ^*«PM#BB 2002-89341 J: 

[0030] v y h • tfF&ftti&mm i it. ^yy^ 

»Sftfc*ffitt^BiM»l 3<t x r^fgfttti 3M, EE 10 
A«*cJ:9H«Stbfc«'t*Ai 5 ±IEIE»tti3 

16^ r^MfllHl 6©»6*A»1 7^ffijgfttC 
X»$tlfcPS'*7-Al8t, 1 2 <Z>Jb*8SS 

KiESSih,*:*^* h l 9tc^gf 0 
Sr«x.rv^. ±f£M'h# 15^p y*7- A l 8 £ 

— A l 8 ir^fb^A 2 0 £ ii % y >-?Utt2 6fcj;oT 

[0 0 3 1 ] ±|EIB»)ttil 3ti, «fc 

[0 0 3 2] ±EH^Al 5(1, H**W«B*:*U 
tt*JBffi©*.b#M6*ii 3coftM>rt>bj^*^tt*7 

2 5 (7)«2 5 a ^IfiHE^rffitClK^UTV^o 
[0 0 3 3] lEDy^7-A18{t BS + Att^JtE 

(C, ±|5 y >^T — i»2 5<Ojgft«FP2 5 b^51«b-CV^ 30 
[0 0 3 4] ±I5SK^7A 2 0H, lESbttl 3^j^fw 

5 e :oii^A2 o^Tffii-te. eibfiki 3^1^^ 

OR30lS:*i-SR®2 4 a KSRffi2 4a^b±E 
««2 0 a^iBf«0**S:»U^T3aEV5*AaB2 4 b 40 
t, #5g«LT*jaSftT*5lK ^tLbcO^R®2 4a 
4WM^S2 4b^ Mf*#A 2 0 <£»}§IM2:gtC]& 
Cr*^* h l 90±ffifc3J(rt-S J: 5K:*o-rv*3. 
[0 0 3 5] i"4*>*>, ±H5^R® 2 4 a f*^— 

8tt#-k2 0j&S»»LT#AjE2 4 bri$ 

tcfta. ft*5, -<-^-y— ^/uKimt y 7 MZMi^rpB 
f a 26 t ^ 7 > ^ (2 m *5 is* 1 1 e> n t ^ 5 . 

[0 0 3 6] _blSfrJ$)$d 1 614, 01, 2 lZ7F*t£ o so 



3 2K<fcoTf&W£*LT^5 0 

[0037] roy 7 h •f^»Apr*««i^fflS:» 

A^iaoTyy^7-A2 5^J:Ti!)l, :i*U£# 
oTn y%T — A 1 8as»»i-5 0 :©o*;*7-Al 

solid, y ^^sb»2 6 ^ ttj§»^ a 2 o^e 

its it. R8»*A2 0dss»i-5 o :^)»A2 0 

1 2 3*y 7 ht6 0 

[0038] ::*e, y 7 h • ft5»ft*j»JB»jET*^ 

3 1 ^^LT^JW$4l 6<Z)^g^t:t5^, 

a 2 0 waaH!»»«fl:«^»bi-5 D 

[0 0 3 9] i^(«L^^17^|3 (A)^? 
fttlT±^41t, S»*^2 0(OSaffl52 0 adSft 

9^b(Ktb5*rpI^«<o t£oT\ 1 3 wmgi: 

ffotli* A 2 0dS»»Lfe»(Cl, SRffi2 4aiS* 
< h 1 9 Kg&feUXtt, ^AI2 4 b^S^^y h 

1 9^«»i-*}HIBJ4«V\ got, !)7H^i#i 

[0 0 4 0] 5jfrtc: % ffi^A^l 7iS0 3 (B) oj; 3 
^^L-CT^^figU, »»*A2 00)«a2 0a^« 
* A 2 Q<D%)m±W.te, WAi2 4b^^^2/M 

^xww)*m>2 o&MW)Ltzmz s h 1 9 tmm 

t5WSRI2 4 a^^A®2 4 b-<hLE^fC^ 
o^oDfHtt* titers. 

[0 04 1] ±|EO<B'fr# 1 7 ^^^ttBfi^gt^ 

1114^^-^9*^ igKftteaMb-rs. o^<9, y 
7K^u ! i:fflft^ w#w#ic, jgasft^a*, m 
'btsitz>z£&xzz> 0 <t*5, rcons^j-rfa, y7h 

[0 0 4 2] ffittpracWB2tt, B2i:*tJ:5 

3 5^:, r^^^u^ry h 3 5 t±IEIgaittl 3 ^ Sr. 

j%7£<Dftmttmftiz&\,*xtttotoiz®mz^z&mfflw 



ffi^^n^y h 3 5H EI*H*:ato*>f ^ ^?=f-^ — 

SEbLTV^o ±IEttffi«0»ffl»£Er^^^^-^ 3 6 

t><OM»«*|C«<5#, fK2ttEM«ltt3 7teJ:oTfW 
*Sttt^5. r^{i^^J»ffi^ffr^^^^-^ 3 6 
^»ffiWJ»{cJ:o-C, ^^o^3/h3 5i:i»ttl3 

l»}|5Ct^T^5o tfc»»rtHlffll2 b LTte, 
[0 0 4 3] 4*5, y ^ h - f^lbA pTXWK i 4 

CT HUc*— /y;^ ^IBHBi- 6 «fc 5 I- Lttftv\ 
[0 0 4 4] H 6 tt, ^K£EJBJt«Mft l 0 2 0>«ia«r^ 20 

[0 0 4 5] ^7^'>t7h5 1fi N fflk<Di?*—1- 
2 b? 7 is? t e ^5 3 b £rfit£T*5!3, > y ^ 
y^oy^ 5 OeO^WSJC *vu|fl5 2 3ftS[s]tee 

£K£#£*vCl^5 0 JifS^^V^ fc°^5 3 fit, v^Y 

^i45pr y 5 4dsiHieeffijc:ajBsnrv^o 

[0 0 4 6] ±!EP7yy^5 4tt l fcfc0 2»#-|C# 
IE^7>-^t: e ^5 3^LT^5. 30 

[0047] * 1 y >^ t4sr y^y 5 5«, t 
ffim&mt&tr^s 6ic£K> nr y >^ 5 40— asi;iiHi» 

^5 9rt«rffi«fW* 0 4*5, ilEv'y ^ 5 9©±» 

[0048] $3yy^ t45 = yhn-^D y^60 
tt, ±««WSM*tr>'6 1 K<fc 9 or y ^ 5 4cof&iS8 40 

pr»cjitts*trv^* 0 fiKit »j»«i6 2ra\ {hj^ 

'bfabM'blsXb^&M'bft Agp 6 2 a^tl, ^GOd'k 
#A*j56 2 a tC±|2=i^ h P-A-y 6 0 T*»* 5 IhI 

[0 0 4 9] _h|SfH»W6 2(1, xy^y^yho-;u 

F3 3 (eu#j80 ^e>w«nwtwc*^#, m 
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[0 0 5 0] ±!5C0«t 94^y >^5*;f * Y\s-?7Z/ 

?mm&m\<^ti-zi£mmttmmi o 2fc*5^Tr±, ±is 

It, ±12=^ h c7-/uy 6 0 o»»3fc«M£lias3E 
itrTS^ h>-5 8 coffi^^t; U H!8<DJ:9 
f^ s f^h>±5E/S (TDC) Id*5tt5 t: 8 ^ h V 5 8 CO 
tt«asK<4ofc0ffi<4ofc0-*-;5 o rtuci «5\ a 
BBffl»tt**;t*£ &#priiBfc4S. H8tt, KEEJBJt 

^ n T-iE^jt £ mm w k awt s * 5 r & a* 1 5 . 

[0 0 5 1] £fc s ±IECO^y ^^^^JE^it^l 
0 2^*5V^TJi. y l/*? 1 ?* * ^*rii9»ca3e-t- 

^f+iS^t^ h^5SSd^ -«W4*yy^^^hy 
*ur±, W»LfcJ:5^ »fc»«B»(Di5 4«M(SaatdS 
45o 

[0 0 5 2] 4*5, t"^ hvatt***»a»»C5S<5*t 
[0 0 5 3] ^-Tgl9 (a) ^Tjk-tXo^, ?7>?is 

mh, tr^ h>-t°^5 7x^^atttt»i tits 

•9, V'-Y^ h 5 1 co[I]fe£ft£SBff-HH] 

(B^^AgU6 2 a ©W^O a CO x ffi^^cofll^ 45 <t 

[0 0 5 4] ^tt, 119 (b) (D£?{Z^ trylsfis 
t7h5 lcolA'^O^:^^^^ f>-gB5 3<OitOe 
COS^H^L 1 ; ^ 7 t 0 >-^5 3 CDl&'kO et, d7 

n> hn-;uy 60(Oy y^I^rL3 ;^^>-^t° 
y»5 3©d^Oei:, Ty^yy^ 5 5£oTy>"^ 

5 4 <t s:ffl»@e prffijd^fei-saiB ey5 6 tom^o 

d i , cogggt^r L 4 ; ±1B«*^0 f b **^0 d t CDggBf 
^L5 ;7->^yy^5 5oy y^I^L6 ; 3^ hP 

-^y y^ 6 oos»#'^o a ©aattit (xc, y 

C) ; t 8 ^ hyt'y5 7^)M#i 1 Wxli$rx 4 ; 
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[0055J 

[ jft 1 J L1:L2:L3:L4:L5:L6:XC: 
YC : x 4*? 1 : 2. 4:2. 65 — 3. 5:0. 6 
9:3. 0 — 3. 4:3. 3 — 3. 55:3. 2 — 3. 
5 5 :-2— 1. 3 5.- 1 0. 6 

ft**, xc, YCtt#JWtt6 2©l3iMfc«K:±oTa£ft 
i-SAs, ftj^e 2^lsinffiB3dSffiffifiHAK:«>% 

[0 0 5 6] Z<D£ oKV f*m&'b*rtltt* 

[0057] ±&»immffiitmm 1021a z& mtt<o 

S»ffl¥«ft£E»te -CfcSo ^T*»#«* 1 0 1 tm 
tftc«*L#l 2#Hi:fc»e\ T5E*JcHLT»#a^ 20 

7 > * ft&it e>E«#3Mrw sr^n/^^fc 

mtZti* Hot, EElBite r±H^©»ttJ;9 ti«<4 

[0058] illft ft*tt*jHE*fl=T"C60 pT^» 
#«Mfl 0 l ^«t5»«#BHH«F»B©fSfJ»«:^"r o * 
fc\ : Zti J £tHzttfc'fZ&&mi 0t:ttfELT£>5 o r 30 

rtj»aiBB^« v^^p ^5 oi^K*i-yt*a-fe 

VIM 0 5, *>*VM±ftftjHI^JHEl 0 4 fc:R«-fc«Bt 

[0 059] 121^1-5 £ (D»*B»«pfc:«:, /H^ 
ift t5 Hi: !) 7 h f^A $ 4:1ft I, Rft#H 40 

*i6<50T\ l»«Jt*s(STLTfc, SKEMtfcwffiTti** 
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fz<Dmffimm&+fttm\,^m&mftx-z z>o ft**, m 
fcctsa*, *«^r^ k/wjsk^t. ^^coii 

MS, **RBi:fta e ®?ft«U)q*l*icMt, ««5fe 

*b5<OT% «j&<7>»ft4r#fcrft;i % ^ft^^a^MS 
[0 0 6 0] HI 1 2 Mt, »««FO»*i&fl[^*«SH C td 

*rH#*"Cy Ki-*ri:*rlKrJi4: LTl^S. £TF, 
[0 0 6 1 ] (1) Rft#HBttH (IVO) Olft (± 

^5t, M# Lfcfc ft 5. f^P^O 

[0062] c 2 ) a«#^fi y 7 h ft 

{&}) y h«FW:BlPBB«^«^Lfc», 

[0 0 6 3] (3) »«C#H«F»3 (IVC) (D^ft (T 
3BiitdSffi;Ti-S 0 w^filS^^RA^^^^^ EE 

[0 0 6 4] £ b*c»A*ffi<OiSTttJ»»<0«ft«>»ffc 



(8) 
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[0 0 6 5] (4) 0^#B?H#S3 (IVC) <Dm& (T 

[0 0 6 6] (5) ««#BBl*JBI«:T5EjiSfcifi<5Jtfc» 
eoifrfrttJiia (3) , (4) fciia!fc, nEEffiit&± 

[0 0 6 7] ( 6 ) fflNSJfc £ ^f^^/c^ 
ElBJtc Sri^<i" St, ±5E*ft3fio««*s±#i-5*: 

[0 0 6 8] ( 7 ) EESttfc £ &T»f 

I±#M^t^T^5o rjxlt Hui&tf> (1) , 
(2) *5<i:tf (5) fc|ft^i3t5eiT»lC«i» s *> 

[0 0 6 9] (s) jzm&zmfrx, tijkmm&v*— 

KUV^ (#%) 

[0 0 7 0] (9) JBE«lit«:T*fT, jfoWMH*!;*- 
KL4V^ (#%) 

[0 0 7 1 ] Hi 3<75*^ Aft-hH 

tt, filMglcaffillEfeAS t, T-< hVi'EHB 

**9 tia««^i«<»JB*ix*:lJfBl^r-< K/Mfcffi 
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[0072] reD#y-ete, /^r^ K^Wpfc, m&it& 

i£T JdE^tf: £ RJEU I^B#l£, 

fiWc-rsfcafr-cfcs) u ^oy7h+^o^ifti 
M^t^rr, »ft#BBP*8fl ( I vo) D * — 

K«rff5. e<ot*««#BB«p)H (ivc) ttT5E*» 
Id^oT^S^, Ctt»iK«#BB^ffl (IVO) wy^ 

5EjftfciBV«*fc iot^Sfcft, SHE^it—(OS»W 
[0 0 7 3] hVV-d»^n5SS:tTo^»^^t> % 

20 v>£, ax#n*xi (ivo) &j;tmft#nmH (r 

VC) t«»*Aos««^*5J:5*e, ffm^WTL 
TV>< e 

[0 0 741 I14IJ, ±3$bfcfft«B#*5j:t5«««F^ 

MilT, «»#BINP»3 (IVO) , p^^#^Nf^ 
30 (IVC) ©#«|»^y^*r»Wi-5. ^LT, ^7$/ 

it £ t*S«t 5 «e pT«JE«lhb«« 1 0 2«rffi«lL (^f 
y^4, 5) , R«#BRR<rffl (IVO) *3i^ia«C#Efl 
NfW (IVC) ^ftilSl^/^J: 3«ey 7 h • 
fP»#i^«»«l^«ttfffi«^raC««l2SrWJfflL (^f 
7) , $^(e, I Tj&sgSttt /£S £ 

40 9) o 

[0 0 7 51 gMiTfctlll 777^1^^7^ 

©MWiSfTfcix*. ^y^l 2-1 9fi, -tJx^Ptt± 
^L7t^x^^2~9{c^J•^£;u-rv^6^T^ -togMwfc 

[Eli] :^^(:§5Mgloe/^7A^$r^t 
[B2] w©**«^^lt5pr*»#«W»«:*i-«t» 

50 i„ 



(9) 
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[0 3] y y v • if »a pT3t««^»f^RW0o 
[14] y ^ s • fMfta-5rafc«*fc£5 y ^ h • fHnft 

[16] r<7)|llfi«^*5*t5prXJEjR|it«*Sr^-riE® 
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[Hi2] »«w©»ajc#*.5»ft#fpiii»tt<c&t5 
[0i3] &mmmm<n&n<Dmft*^-r*<< j*?-^- 

K 

[Ull 4] JBE«|it«50WJIB(7DStixS:^-r7D-^^- 



[0 7] n^pr«£EffiJtafc«i:/«csay >-*5fcf* hy 

[ma] nrxj£ieti:«K«iottfmK0. 

[0 9] VSIftjEMfrft Sfca&<oy y^i*«)HflH. 
[0 10] £E«JtlM«l»f4*r*i-«M*H. 

[0ii] ft*«j3iafi*ff=-c^^y^y ^ h«M4Sr** 
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